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State-Trait Anxiety and the Relationship with Patient Outcomes Following TKA
Abstract
Purpose: To analyze the relationships between state (S) and trait (T) anxiety and functional outcome
measure performance in patients following total knee arthroplasty (TKA) receiving physical therapy (PT).
Methods: Nineteen patients (62.7±9.9 years) who recently underwent TKA completed testing post-TKA and
at discharge that included the modified Lower Extremity Functional Scale (mLEFS), Numeric Pain Rating
Scale (NPRS), State-Trait Anxiety Inventory (STAI), Pain Catastrophizing Questionnaire (PCQ), knee range
of motion (ROM), thirty-second chair stand test (30s-CST), and the timed up and go (TUG) test. Additionally,
NPRS, ROM, 30s-CST, and TUG measures were taken at three and five weeks following TKA. Results:
Baseline S- and T-anxiety correlated highly with baseline PCQ (ρ= .546-.676, p= .001-.016) and the 30sCST (S-Anxiety ρ= -0.531, p= .019). Baseline S- and T-anxiety revealed strong correlations with discharge
PCQ scores (S-anxiety ρ= .462-.536, p= .018-.046). The discharge S- and T-anxiety surveys also correlated
with discharge measures of mLEFS (ρ= .606-.675, p= .002-.006) and NPRS (ρ= .588-.707, p= .001-.008).
Conclusions and Recommendations: This study of S- and T-anxiety and its effects on outcomes following
TKA procedures revealed patients’ pain, ROM, and functional outcome measures improved, while S-anxiety,
T-anxiety, and PCQ scores had no significant changes from baseline to discharge. Knowing this, clinicians
could be proactive and incorporate relaxation techniques, stretching, and massage as a standard means
of care.
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ABSTRACT
Purpose: To analyze the relationships between state (S) and trait (T) anxiety and functional outcome measure performance in
patients following total knee arthroplasty (TKA) receiving physical therapy (PT). Methods: Nineteen patients (62.7±9.9 years) who
recently underwent TKA completed testing post-TKA and at discharge that included the modified Lower Extremity Functional Scale
(mLEFS), Numeric Pain Rating Scale (NPRS), State-Trait Anxiety Inventory (STAI), Pain Catastrophizing Questionnaire (PCQ),
knee range of motion (ROM), thirty-second chair stand test (30s-CST), and the timed up and go (TUG) test. Additionally, NPRS,
ROM, 30s-CST, and TUG measures were taken at three and five weeks following TKA. Results: Baseline S- and T-anxiety
correlated highly with baseline PCQ (ρ= .546-.676, p= .001-.016) and the 30s-CST (S-Anxiety ρ= -0.531, p= .019). Baseline Sand T-anxiety revealed strong correlations with discharge PCQ scores (S-anxiety ρ= .462-.536, p= .018-.046). The discharge Sand T-anxiety surveys also correlated with discharge measures of mLEFS (ρ= .606-.675, p= .002-.006) and NPRS (ρ= .588-.707,
p= .001-.008). Conclusions and Recommendations: This study of S- and T-anxiety and its effects on outcomes following TKA
procedures revealed patients’ pain, ROM, and functional outcome measures improved, while S-anxiety, T-anxiety, and PCQ scores
had no significant changes from baseline to discharge. Knowing this, clinicians could be proactive and incorporate relaxation
techniques, stretching, and massage as a standard means of care.
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INTRODUCTION
Total knee arthroplasty (TKA) is a routine surgical procedure for individuals experiencing pain and activity limitations secondary to
severe osteoarthritis (OA).1-5 As this procedure has become common, research studies have investigated the predictive factors—
physical characteristics and psychological influences—affecting outcomes following TKAs.3,4,6
Anxiety is a reaction to fear characterized by disturbances in mood and conflicts with thinking and behavior.7 It can be divided into
two subgroups: trait (T) anxiety and state (S) anxiety.8 T-anxiety refers to perceiving situations with increased stress, apprehension,
and worry.7,8 S-anxiety refers to a transitory emotional response to specific situations at a specific time, characterized by increased
sympathetic nervous system responses including increased heart rate, sweating, breathing and muscle tension.7,8 T-anxiety is a
chronic state, while S-anxiety presents acutely and specific to a current situation. Individuals with higher T-anxiety have increased
S-anxiety reactions; however, S-anxiety can fluctuate based on the situation and individual perception.7,8
Studies of mental health and its effects on pain have revealed lower pre-operative mental health scores are strongly related to
increased pain post-operatively in patients undergoing TKA.4 Anxiety is prevalent in patients with OA where 25 – 40% of patients
with a diagnosis of OA also reported anxiety as a comorbidity.9 People with S-anxiety, as opposed to T-anxiety, experience
higher pain levels in this population and report overall less satisfactory following their procedures.9 S-anxiety, independent of
depression, was shown to contribute to 27% of the variance in pain in elderly patients and was the only predictor of acute pain
following orthopedic surgery.10 Pain catastrophizing has been linked to anxiety and pain in patients with OA following TKA5,11, and
has been identified as the only predominant predictor of negative outcomes following TKA.5 Further review identified female gender,
age <60 years at surgery, heightened depression, anxiety, and pain catastrophizing as significant factors contributing to increased
pain following TKA.5
There is little evidence regarding the relationship between S and T anxiety and performance-based clinical outcome measures for
physical function in patients following TKA. Previous studies have analyzed the effects of generalized anxiety on perceived function,
daily activity, psychosocial measures, and gender differences regarding pain following TKA. Such studies indicate no difference
between psychosocial scores or accelerometry (movement measured through a wearable device) for males and females’ pain and
function prior to TKA.1 Psychosocial measures, objective measures of mental health, such as pain catastrophizing and increased
anxiety scores have been shown to affect functional status for males and females. However, regardless of gender, S-anxiety is a
predictor of activity tolerance in patients with severe OA. S anxiety may be an important metric with patients undergoing surgery,
as there may be fluctuations in one’s anxiety state. T-anxiety is the strongest predictor of perceived functional outcomes in patients
following TKA.2 These studies all utilized accelerometry and self-reported daily activity levels to measure functional outcomes.
Performance-based outcome measures are designed to objectively measure a set of movements or tasks. They are crucial for
evaluating a patients’ functional status, allowing physical therapists to identify impairments and limitations in activities which
enhance the development of interventions specific to the patient’s needs. The 30-second chair test (30-sCST) and timed up and
go (TUG) test were identified by the Osteoarthritis Research Society International to be among the preferred performance-based
outcome measures to capture physical function in research and clinical practice.12 No previous literature evaluating anxiety in
patients’ status-post TKA included these measures. The purpose of this study was to analyze relationships between S- and Tanxiety and functional outcome measures [self-reported pain, range of motion (ROM), 30s-CST and TUG] in patients following
TKA and physical therapy. This will be the first study to evaluate the relationship between S and T anxiety with functional outcome
measures in patients post-TKA. Investigators hypothesized that increased measures of S-anxiety at baseline would correlate with
increased pain and decreased ROM, 30s-CST, and TUG results at baseline and discharge.
METHODS
Participants and Study Design
This was a longitudinal observational study design. Participants were recruited from July 2019 – February 2020 from an outpatient
physical therapy clinic. A sample size of 19 was calculated to achieve 80% power based upon the 30s-CST outcome measure.
Eligibility criteria for study participation included community dwelling adults 18 years of age or older who underwent TKA surgery
within the previous week. Participants were excluded if they had a previous history of dementia. All participants were provided
informed consent and points of contact for questions or concerns. This study was approved by an institutional review board and
conducted in compliance with the Declaration of Helsinki.
All participants received physical therapy (PT) interventions through Pinnacle Orthopedics. Services were guided by a physical
therapist under the scope of their professional license. Patients were seen in clinic 2-3 times a week for 6-8 weeks contingent upon
individual progress. A physical therapist provided skills aligned with the standard of care for post-op TKA and included both inperson and home-based interventions prescribed for each individual participant to maximize overall patient outcomes.
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Table 1 indicates measures completed at each time point. Baseline measures were taken one week following each participant’s
date of surgery. ROM, 30s-CST, and TUG measures were collected at weeks three and five. Final assessments were completed
at week seven or upon discharge from physical therapy.
Table 1. Timeline of tests and measures throughout the study duration. Measurements are aligned to show the frequency of
repetition throughout the study.
Baseline (1 week post-op)
3 weeks post-op
5 weeks post-op
Discharge
Routine intake form
Informed consent
Medical history
STAI
STAI
mLEFS
mLEFS
NPRS
NPRS
NPRS
NPRS
PCQ
PCQ
AROM
AROM
AROM
AROM
PROM
PROM
PROM
PROM
30-sec CST
30-sec CST
30-sec CST
30-sec CST
TUG
TUG
TUG
TUG
Notes: State-Trait Anxiety Inventory (STAI), modified Lower Extremity Functional Scale (mLEFS), Numeric Pain Rating Scale
(NPRS), Pain Catastrophizing Questionnaire (PCQ), active range of motion (AROM), passive range of motion (PROM), thirtysecond chair stand test (30s-CST), and the timed up and go (TUG)
Measures
The State-Trait Anxiety Inventory (STAI) is a patient-reported 40-item questionnaire examining both S- and T-anxiety. Items are
scored on a 4-point Likert scale with a subsequent scoring reference used to calculate a total. Higher scores indicate increased
presence of S- and T- anxiety. Test-retest reliability for the T-anxiety form is 0.765.13 The S-anxiety form was lower with a median
coefficient of 0.33, which is to be expected of a measure of situational stressors.13 Cronbach’s alpha (α) for S-anxiety and T-anxiety
are 0.92 and 0.90, respectively, indicative of good internal consistency.13 The STAI has also been tested and shown good construct
validity.13 The Pain Catastrophizing Questionnaire (PCQ) is a patient-reported 13-item questionnaire that assesses one’s attitude
towards noxious stimulus. Items are scored on a 5-point Likert scale with higher scores indicating a more negative outlook on pain.
The test shows good concurrent validity with a previously validated scale, and acceptable internal consistency (α = 0.87).11 The
PCQ has a minimal clinically important difference (MCID) of 6.48.14
The modified version of the Lower Extremity Functional Scale (mLEFS) is a self-reported questionnaire used to assess perception
of function. It contains ten items assessing the patient’s difficulty performing activities of daily living. A higher score indicates a
more severe disability. Test-retest for the original LEFS in patients that had undergone TKA demonstrated good validity and
reliability with a calculated intraclass correlation coefficient (ICC) of 0.85.15 The mLEFS was chosen over the original version due
to the reduced number of questions and thus the overall reduced time for participants in completing surveys. Chronbach’s α for
baseline (α = .748) and discharge mLEFS scores (α = .869) showed acceptable internal consistency. Participants also completed
the Numerical Pain Rating Scale (NPRS), which is a numeric rating of pain intensity from 0-10. A higher score is indicative of
increased pain. This test demonstrates good test-retest reliability and high construct validity in comparison to the visual analog
scale in non-specific populations.16 The MCID for the NPRS in patients with chronic pain, including severe OA, is 1.7.17
Active (AROM) and passive (PROM) knee ROM were assessed for flexion and extension in a seated position with feet flat on the
floor using a long-armed goniometer. For both measurements, the stationary arm was aligned with the greater trochanter and the
dynamic arm aligned with the lateral malleolus of the ankle with the axis oriented at the lateral knee joint in the center of rotation.
Knee extension AROM was measured by asking the patient to actively “straighten” or “extend” the knee as far as possible and the
value of AROM was recorded. Knee extension PROM immediately followed with the addition of overpressure by the physical
therapist. A lower measure is preferred as zero degrees is the determined norm. Knee flexion AROM was measured by asking the
patient to “flex” or “bend” the knee as far as possible while keeping the ischial tuberosity in contact with the sitting surface. Knee
flexion PROM immediately followed with the addition of overpressure by the physical therapist. A higher measure is ideal for more
degrees of motion allowing for increased functional mobility. For this assessment, a change of 6.3 degrees in knee extension and
9.8 degrees of knee flexion is the minimal detectable change (MDC) for patient following TKA.18
The 30s-CST is a test of strength, endurance, and functional balance. The maximum number of sit to stand repetitions performed
without upper extremity assistance over a 30-second period represents the score for this test. A higher score shows increased
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strength and endurance. A 44 cm chair (floor to seat surface) was placed against a wall to inhibit movement of the chair during the
test. To begin, the participant sat in the chair with feet shoulder-width apart and flat on the floor. Participants crossed their arms in
front of their chest. Participant were allowed one or two practice repetitions. Participants stood from the chair to reach full standing
and returned to the seated position as many times as possible for the 30-second duration. Test-retest and intra-rater reliability are
high for the 30-sCST, with coefficients of 0.97 and 0.93 respectively in patients waiting for TKA.19 Reliability for the 30s-CST was
also established in patient’s post-TKA with a calculated inter-class coefficient of 0.92.20 Construct validity was determined to be
moderate to high in comparison to other valid functional tests in patients waiting for TKA.19 The MDC for patients who are 6-weeks
post-TKA is 1.56 stands.21
The TUG is a physical performance test that consists of the participant rising from a chair, ambulating three meters, turning around,
returning to the chair, and sitting. The participants started the test procedure seated in a 44cm chair, with arms on the chair’s
armrests and back resting against the upright portion of the chair. The distance was marked clearly on the floor with adhesive tape.
Participants were allowed one practice attempt prior to scoring. The tester recorded the duration of time from beginning of the test
until the participant completed the ambulation task and returned to the start position. Use of an ambulatory aide was allowed for
this test if needed for safety of the participant. A lower time designates a decreased falls risk. The TUG has high test-retest and
inter-rater reliability in patients awaiting TKA, with ICCs of 0.75 and 0.87, respectively.22 Construct validity is also high in correlation
with various functional outcomes previously validated for patients awaiting TKA.22 In patients post-TKA, the TUG was calculated
to have reliability with an ICC of 0.98 and an MCD of 2.27 seconds.23 The MDC, established in patients with varying degrees of
OA, is 1.10-1.14 seconds.24
Data Analysis
Descriptive statistics were calculated for all baseline and discharge survey and functional assessments. Intention to treat (ITT)
analysis was utilized for participants if they were discharged early or did not return for their final evaluation. A Spearman correlation
analysis was conducted between patients’ baseline scores on the STAI and all other surveys and functional measures from
baseline and at discharge to assess the study’s primary purpose. Friedman’s test was used to evaluate changes in participants
throughout their rehab progression. Cohen’s d effect sizes were used to further evaluate the magnitude of differences between
baseline and discharge. Effect sizes were interpreted as small (0.2), moderate (0.5) and large (0.8). 25 An alpha level of .05 was
used to determine statistical significance. All analyses were conducted using SPSS 24.0 (IBM, Chicago, IL).
RESULTS
ITT analysis was utilized on two patients who did not complete discharge surveys, and functional testing. Results were calculated
for nineteen participants, nine males and ten females, ages 36 to 76 years (62.7 ± 9.9 years). Baseline and discharge descriptive
statistics of surveys and initial outcome measures for all participants are depicted in Tables 2 and 3. A main effect difference was
shown (χ2 = 348.7, p < .001) with changes between pre- and post-testing in mLEFS (p =.001), pain (p < .001), knee flexion and
extension PROM and AROM (p < .001 for all), TUG (p < .001) and 30s-CST (p < .001) in patients following TKA (Tables 2 and 3).
There were large effect sizes for each variable that was different between pre- and post-testing, and the change between pre- and
post-testing exceeded the MDC/MCID for all outcome measures (Table 3).
Table 2. This table depicts the mean and SD at baseline and discharge surveys.
Baseline (n = 19)
Discharge (n = 19)
Effect Size (95% CI)
S-Anxiety
30.3 ± 11.0
28.3 ± 10.8
.18 (-.46, .82)
T-Anxiety
30.9 ± 10.3
28.8 ± 11.6
.19 (-.45, .82)
mLEFS
36.7 ± 18.2*
14.5 ± 11.6*
1.42 (.71, 2.14)
PCQ
9.6 ± 11.3
9.3 ± 12.0
.03 (-.61, .66)
Notes: * indicates a difference between baseline and discharge (p < .05). State anxiety (S-anxiety), Trait anxiety (T-anxiety),
modified Lower Extremity Functional Scale (mLEFS), Pain Catastrophizing Questionnaire (PCQ)
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Table 3. This table displays the mean and standard deviation for baseline and discharge outcome measures.
Baseline (n = 19)
Discharge (n = 19)
Effect Size (95% CI)
NPRS
4.8 ± 1.9
1.7 ± 1.2*^
1.91 (1.14, 2.68)
Flexion AROM (°)
92.9 ± 13.7
116.3 ± 8.5*^
2.01 (1.23, 2.79)
Flexion PROM (°)
100.3 ± 6.1
121.8 ± 6.5*^
3.34 (2.36, 4.32)
Extension AROM (°)
7.84 ± 4.50
2.79 ± 2.55*
1.35 (.65, 2.06)
Extension PROM (°)
5.58 ± 4.15
1.47 ± 1.95*
1.24 (.55, 1.94)
TUG (sec)
16.7 ± 6.7
8.0 ± 1.9*^
1.73 (.98, 2.47)
30s-CST (reps)
6.3 ± 3.5
14.6 ± 4.2*^
2.10 (1.31, 2.89)
Notes: * indicates a difference between baseline and discharge (p < 0.05), ^ exceeds MDC/MCID. Numeric Pain Rating Scale
(NPRS), active range of motion (AROM), passive range of motion (PROM, timed up and go (TUG), thirty-second chair stand test
(30s-CST)
Tables 4 and 5 show the results of the correlations between anxiety and measures at baseline and discharge, respectively. Baseline
S-anxiety had high correlations with baseline and discharge PCQ and 30s-CST (Table 4). These results partially align with the
investigators’ hypothesis. Baseline T-anxiety correlated with baseline and discharge PCQ and discharge NPRS scores (Table 4).
Both discharge S- and T-anxiety scores correlated with discharge mLEFS, PCQ, and NPRS scores (Table 5). Data revealed no
correlations between baseline S- and T-anxiety and discharge functional outcome measures including the TUG and 30s-CST
(Table 4). The results partially align with the investigators’ hypothesis.
Table 4. Correlations between baseline state and trait anxiety with baseline and discharge outcome measures. Data are shown
as the correlation coefficient, rho, and the p-values are shown in parentheses, Rho (p-value).
S-Anxiety
T-Anxiety
Baseline
mLEFS
-.098 (.691)
-.114 (.643)
PCQ
.546 (.016)*
.676 (.001)*
NPRS
.285 (.238)
.027 (.912)
Flexion AROM
-.108 (.659)
-.163 (.506)
Flexion PROM
.120 (.625)
-.127 (.604)
Extension AROM
-.077 (.755)
.073 (.766)
Extension PROM
-.123 (.616)
.250 (.303)
TUG
.189 (.438)
.150 (.541)
30-sec CST
-.531 (.019)*
-.086 (.727)
Discharge
mLEFS
.337 (.158)
.442 (.058)
PCQ
.536 (.018)*
.462 (.046)*
NPRS
.097 (.693)
.569 (.011)*
Flexion AROM
.221 (.363)
.038 (.876)
Flexion PROM
.171 (.484)
-.028 (.910)
Extension AROM
-.049 (.843)
-.117 (.635)
Extension PROM
.111 (.650)
-.018 (.943)
TUG
.202 (.407)
-.180 (.460)
30-sec CST
-.253 (.295)
.181 (.458)
Notes: * indicates p < .05.State anxiety (S-anxiety), Trait anxiety (T-anxiety), modified Lower Extremity Functional Scale
(mLEFS), Pain Catastrophizing Questionnaire (PCQ), Numeric Pain Rating Scale (NPRS), active range of motion (AROM),
passive range of motion (PROM, timed up and go (TUG), thirty-second chair stand test (30s-CST)
Table 5. Correlations between discharge state and trait anxiety with discharge outcome measures. Data are shown as the
correlation coefficient, rho, and the p-values are shown in parentheses, Rho (p-value).
S-Anxiety
T-Anxiety
mLEFS
.606 (.006)*
.675 (.002)*
PCQ
.577 (.010)*
.580 (.009)*
NPRS
.588 (.008)*
.707 (.001)*
Flexion AROM
-.183 (.454)
-.312 (.193)
Flexion PROM
-.278 (.248)
-.410 (.082)
Extension AROM
.274 (.257)
.141 (.565)
Extension PROM
.386 (.103)
.186 (.445)
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TUG
.037 (.882)
-.084 (.734)
30-sec CST
-.140 (.567)
.168 (.493)
Notes: * indicates p < .05. State anxiety (S-anxiety), Trait anxiety (T-anxiety), modified Lower Extremity Functional Scale
(mLEFS), Pain Catastrophizing Questionnaire (PCQ), Numeric Pain Rating Scale (NPRS), active range of motion (AROM),
passive range of motion (PROM, timed up and go (TUG), thirty-second chair stand test (30s-CST)
DISCUSSION
Based on the data presented, investigators can determine the hypothesis was partially supported in that increased measure of
baseline S-anxiety correlated with increased pain catastrophizing scores at baseline and discharge and decreased 30s-CST at
baseline. Pain, ROM, and functional outcome measure performance improved from baseline to discharge for both groups,
confirming that skilled PT interventions do improve perceived pain and function (Tables 2 and 3). S-anxiety, T-anxiety, and PCQ
scores had no changes from baseline to discharge (Table 2). Patients who reported higher S-anxiety at baseline performed less
chair stands in 30 seconds at baseline and reported higher pain catastrophizing tendencies at baseline and discharge, despite
improved functional outcomes (Table 4). Patients who reported higher T-anxiety at baseline had increased pain catastrophizing
and mLEFS scores indicating, regardless of functional outcomes, the patient perceived limitations in their functional abilities
following TKA (Table 4). These findings indicate that patients with higher overall anxiety performed worse on functional outcomes
shortly after TKA, but this relationship no longer existed at the time of discharge from PT. Additionally, approximately six weeks of
intervention had no effect on anxiety levels or how patients perceived pain as indicated by the absence of change in patient reported
outcomes from baseline to discharge.
Baseline S-anxiety had more correlations with baseline measures, as opposed to baseline T-anxiety which had more correlations
with discharge measures. The significance of these findings highlights the nature of S-anxiety being heightened acutely whereas
T-anxiety is persistent as the individual is predisposed to a chronic heightened state.7,8 This aligns with previous research in that
patients who have heightened situational anxiety have a lower activity tolerance.1 These data echo this finding with higher baseline
S-anxiety being correlated with fewer sit to stands performed in the 30s-CST as baseline assessment.
Both baseline S-and T-anxiety correlated with baseline pain catastrophizing tendencies and discharge mLEFS scores. These
relationships highlight the importance of subjective and perceived ratings for pain and function. Prior research has shown T-anxiety
to be a strong predictor of perceived functional outcomes in patients following TKA2 which is consistent with the findings in this
study where relationships between anxiety and pain catastrophizing tendencies are evident with correlations noted for both S- and
T-anxiety at baseline and discharge. One possible explanation for this finding could be because anxiety manifests itself in
physiological and behavioral symptoms7, thus regardless of the subtype, increases in pain and catastrophizing tendencies would
be expected especially in patients with history of OA.9 S-anxiety is associated with higher overall pain ratings, and catastrophizing
symptoms are a predictor of outcomes following TKA.5,9,10 The results of the present study confirm these associations.
As expected, the functional outcomes used in this study, the mLEFS, pain, AROM, PROM, TUG, and 30s-CST showed significant
improvements, exceeding the MDC/MCID, following six weeks of PT intervention. What is important to note is S- and T-anxiety
and the PCQ scores had very little change between pre and posttest measures. Previous literature has concluded indications of
higher pre-operative anxiety, depression, and PCQ scores indicated poor perceived functional outcomes post-operatively up to
one year.1-4 These data confirm that S-anxiety at baseline is related to pain catastrophizing and physical therapists can anticipate
higher levels of pain with patients pursuing rehabilitation following TKA. Being able to identify pain catastrophizing tendencies can
help healthcare providers avoid using language that may enhance these tendencies and further increase the patient’s anxiety.
Limitations
There were several limitations to this study. Patients were all recruited from a physician-owned outpatient orthopedic surgical
center, where pre-screening procedures established for TKA surgery excluded candidates with comorbidities including heart
disease, diabetes, and obesity. Increased anxiety has been shown to be a symptom associated with obesity and type II diabetes,
thus the subjects in the study who underwent surgery at this with this surgical group may not represent the population at large.26,27
Previous history of diagnosed mental health disorders and individual medication regimens were also not considered or evaluated
during patient selection. This may be why there were no significant correlations with anxiety and functional outcomes. An additional
limitation is the use of an assistive device during the TUG Most patients utilized an assistive device at baseline and no device at
discharge for the TUG. While assistive devices are permitted for use during the test, the use during one, but not the other could
have potentially altered the validity of the comparisons between baseline and discharge measures.
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CONCLUSION
It can be anticipated that patients with higher S- and T-anxiety will have increased pain, poorer self-reported functional outcomes
and catastrophizing symptoms. Clinicians could implement screening tools to identify patients at risk for poorer outcomes
secondary to psychological factors such as anxiety. Clinicians could then proactively incorporate relaxation techniques, stretching,
and soft tissue manipulation as a standard means of care28,29 to mitigate this issue. Cognitive-behavioral therapy (CBT) techniques
have also been proven to enhance results of perceived and functional activity in chronic pain patients. 30,31 Recent studies have
shown, CBT provided by physical therapists overall enhances clinical practice and can be an efficient tool in improving patient’s
overall wellness and functional activity.30,31 While CBT requires specialized training, increased time to implement and challenges
with reimbursement, further educational opportunities provided to clinicians to integrate techniques into standard practice could be
crucial for overall functional improvements in patients with S- and T- anxiety undergoing TKA. Further research of introducing CBT
practice models into the physical therapy profession would allow for opportunities to integrate the psychological and physical factors
affecting patient’s overall functional status. Additional research should explore targeted therapy approaches, their correlations with
anxiety, and return to function. Supplementary research in this area could improve therapists’ ability to develop individualized care
plans, while also improving quality of life and return to function in patients undergoing TKA procedures.
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